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(54) Assay tray assembly 

(57) An assay tray asserribly includes a base tray having a plurality of reaction wells 13 and one or more 
overlying trays 20 each having a plurality of reaction projections 23 to extend into the reaction wells 
respectively. In Immunoassay, the reaction wells and the reaction projections can be incubated 
simultaneously for detecting two or more specific substances present in a specimen which is introduced 
into the reaction wells. 

The projections 23 may be hollow or solid truncated-cone-shaped. The assembly may include an 
indented support plate 10 (Fig. 7) for the base tray. 
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SPECIFICATION 

Improved assay tray assembly 

5 This invention relates to a diagnostic assay 
device used for performing numbers of routine 
tests simultaneously, and particularly to an im- 
proved assay tray assembly constituted of a 
base assay tray with a plurality of reaction 
10 wells and an overlying tray having reaction 
projections extending into the reaction wells, 
the inner surface of each reaction well and the 
outer surface of each reaction projection in 
each reaction well being used for incubation. 

15 Assay trays are commonly used in Immu- 
noassays, for Instance, for the determination 
of the presence of a specific substance, such 
as, an antigen contained in serun or plasma. 
A typical assay tray includes a number of re- 

20 action wells each receiving a reaction bead for 
incubation. Such a tray can be used for per- 
forming a nuTTiber of routine tests simultane- 
ously on a specimen so as to detect a spe- 
cific antigen, for instance. Hepatitis B Surface 

25 antigen. During the tests, each reaction well 
gives an incubated substance on the incubated 
reaction bead for examination. However, if it 
is desired to detect in the same specimen the 
presence of another antigen, for instance, 

30 Hepatitis B e antigen, another assay tray will 
be needed to perform on the specimen addi- 
tional tests of similar procedures, and there- 
fore, an additional amount of the specimen 
and additional time is needed for the second 

35 determination. 

It is an object of the invention to provide a 
novel assay tray assembly that can provide 
two or more than two different incubation sur- 
faces in each reaction well so that each reac- 

40 tion well will give different incubated sub- 
stances simultaneously. 

Another object of the invention is to provide 
an assay tray assembly with which two or 
more antigens in a specimen of serum or 

45 plasma can be determined in less time with a 
reduced amount of specimen. 

The invention provides an assay tray as- 
sembly which includes a base tray member 
having a plurality of non-communicating reac- 

50 tion wells opening at the top side thereof, and 
an overlyig tray member which ties over the 
base tray member and has a plurality of first 
reaction projections extending downwardly 
from the bottom side thereof Into the wells 

55 respectively. The reaction projctions are smal- 
ler in cross-section than the reaction wells and 
are capable of extending respectively into the 
wells without contacting the inner surfaces of 
the wells. The inner surface of the reaction 

60 wells and the surface of the hollow reaction 
projections can be coated respectively with 
two different reaction substances, such as an- 
tigens or antibodies, for incubation. The incu- 
bated reaction projections can be removed 

65 from the incubated wells by separating the 



overlying tray and the base tray so that the 
incubated reaction projections and reaction 
wells can undergo examination separately to 
determine the respective results. 

70 In one aspect of the invention, the assay 
tray assembly includes a tray-shaped support 
plate having a plurality of indent seats ar- 
ranged in intersecting rows, and a plurality of 
cup members which form reaction wells and 

75 are arranged into a plurality of groups, the cup 
members in each group being of one-piece 
with each other and respectively seated deta- 
chably on each row of the Indented seats of 
the support plate. 

80 The overlying tray member Is a one-piece 
construction having reaction projectins ar- 
ranged in Intersecting rows and a network of 
ribs interconnecting the reaction projections. 
The ribs are provided with seams through 

85 which the reaction projections can be sepa- 
rated easily into individual parts. 

The present exemplary preferred embodi- 
ment will be described in detail with reference 
to the following drawings. 

90 Figure 1 Is a plan view of a tray-shaped 
support plate of the assay tray assembly ac- 
cording to the present invention; 

Figure 2 is a sectional view taken along line 
2-2 of Fig. 1; 

95 Figure 3 is a plan view of a strip of cup 
members; 

Figure 4 is an elevation view of the cup 
members of Fig. 5; 
Figure 5 is a plan view of an overiying tray 

100 according to the present invention; 

Figure 6 is a sectional view of the overlying 
tray taken along line 6-6 of Fig. 5; and 

Figure 7 is an elevation view of the as- 
sembly of the support plate, cup members 

105 and the overiying tray member. 

According to the present invention, the base 
tray of an assay tray assembly has a plurality 
of non-communicating reaction wells opening 
at the top side thereof and arranged in inter- 

110 secting rows. Preferably, the base tray con- 
forms to a conventional microtiter plate or the 
like. The overlying tray member of the tray 
assembly includes the same number of reac- 
tion projections extending downward respec- 

115 tively into the reaction wells from the bottom 
side of the overlying tray member. The cross- 
section of each reaction projection is smaller 
than that of the corresponding reaction well 
so that it does not contact the inner surface 

120 of the reaction well. The inner surface of the 
side wall of each reaction well and the surface 
of each reaction projection are subjected to 
surface-roughing treatment to enhance the re- 
action area thereof, whereas the inner surface 

1 25 of the bottom side of each reaction well re- 
mains be smooth and transparent. The reac- 
tion projections can be a truncated-cone- 
shaped body of either solid or hollow con- 
struction. 

130 Alternatively, the tray assembly may include 
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two or more than two overlying trays. In a 
preferred embodiment of the tray assembly 
which has two overlying tray members, the 
reaction projections of the first overlying tray 
5 are in a hollow truncated-cone shape, and the 
reaction projections of the second overlying 
tray are in a solid truncated-cone shape and 
smaller in cross^section than the hollow reac- 
tion projections of the first overlying tray. The 
10 first overlying tray is superimposed on the 
base tray with its hollow reaction projections 
extending into the reaction wells of the base 
tray, and the second overlying tray Is superim- 
posed on the first overlying tray with its solid 
15 reaction projections extending into the hollow 
reaction projections of the first overlying tray. 

in a stilt further alternative embodiment of 
the assay tray assembly, the base tray and 
the overlying tray are constructed in such a 
20 manner that the reaction wells and the reac- 
tion projections can be separated individually 
by cutting or clipping the base tray and the 
overlying tray. An example of this type is 
shown in Figs. 1 through 6, wherein a base 
25 tray includes a tray-like support plate 1 0 hav- 
ing 8x12 indented seats 11 arranged in inter- 
secting rows. Eight separate strip members 
12 are provided to be superimposed on the 
support plate 10. Each strip member 12 is a 
30 one-piece construction having a row of twelve 
cup members 13 interconnected side by side 
at their tops to be seated on each row of the 
indent seats 1 1 of the support plate 1 0. Each 
strip member 12 has two top flanges 121 at 
35 two ends thereof to rest on two opposite 
raised bordering sides 14 of the support plate 
10. Each strip member 12 can be removed 
easily from the support plate 10, and each 
cup member 13 forms a reaction well and can 
40 be separated from the adjacent cut members 
- 13 by being cut or clipped. 

There Is an overlying tray member 20 to be 
superimposed on the strip members 12 lying 
on the support plate 10. The overiying tray 
45 member 20 has two opposite bordering sides 
21 and a one-piece molded network 22 of 
ribs extending between the two bordering 
sides 21 and interconnecting 8x12 reaction 
projections 23 arranged in intersecting rows. 
50 The network 22 includes a pair of first oppos- 
ing rib limbs 221 and a pair of second oppos- 
ing rib limbs 222 which extend upwardly from 
each reaction projection 23 and then turn 90 
degrees to extend radially. Between each two 
55 first adjacent limbs 221 and between each 
two second adjacent limbs 222 are provided 
seams 224 by which each reaction projections 
23 can be separated from each other simply 
by breaking the rib limbs 221 and 222. End 
60 flaps 225 are provided at the endmost limbs 
222. 

it can be appreciated that, by using the tray 
assembly according to the present invention, 
the amount of specimen and the time required 
65 for detecting two antigens in a specimen can 



be reduced, since the incubation for the two 
determination is carried out simultaneously. 
The use of the assay tray assembly 1 wilt be 
described In detail in the following examples: 

70 

EXAMPLE 1 

Enzymatic Immunoassays to detect Hepatitis 
B Surface Antigen (IHBsAg) and Hepatitis B e 
Antigen (HBeAg) in Serum or plasma 
75 One tenth ml of a test sample is pipetted 
into one of the reaction wells, receiving the 
reaction projections of the overiying tray. The 
inner surface of the reaction well and the 
outer surface of the reaction projection are 
80 coated with antibodies to HBsAg and HBeAg 
respectively. One tenth ml of Negative Control 
is pipetted into each of three designated 
wells, and 0.1 ml of HBsAg Positive Control 
and 0.1 ml of HBeAg Positive Control are pi- 
85 petted respectively into two another wells. 
The ba-se tray ar.d the overiying tray are cov- 
ered with a cover sealer and the reaction 
wells are incubated in a water bath at 40X 
for 2 hours. Afterwards, the cover sealer is 
90 removed and the content of each well is then 
washed away. 

A mixture containing horse radish peroxi- 
dase-labelled antibodies to HBsAg and HBeAg 
is added to each of the above wells 11 in an 
95 amount of 0.1 ml. The tray assembly is cov- 
ered again with a cover seal and the reaction 
wells are incubated in the water bath at 40X 
for 2 hours. 
After incubation, the cover seal is removed, 
TOO and the overiying tray is separated from the 
reaction base tray and rinsed by means of a 
washing device. The overiying tray is then su- 
perimposed on a new base tray of which the 
wells are not coated. The contents in the re- 
105 action welts of the base tray are removed by 
suction and the base tray is rinsed with the 
washing device. 

Then, 0.1 ml of O-phenylene diamine is 
added into each well of the former and latter 
110 base trays, and the contents in the wells are 
are kept there for one half hour. Afterwards, 
0. 1 ml of 2N sulfuric acid is added into each 
well 1 1. The results concerning HBsAg and 
HBeAg are determined by naked eye or spec- 
115 trophotometer at the wavelength of 492 nm. 

EXAMPLE 2 

A radioimmunoassay to detect Hepatitis B 
Surface Antigen and Hepatitis B e Antigen. 

120 One tenth ml of the test sample is pipetted 
into one of the wells of the tray assembly. 
0. 1 ml of negative control is pipetted into 
each of three designated wells and 0.1 ml of 
positive control is pipetted into each of two 

125 designated weils. The contents in the welts 
are incubated in a water bath at AO**C for two 
hours. The reaction wells are coated with anti- 
HBs and the reaction projections are coated 
with anti-HBe. Since each well 1 1 and each 

130 hollow member 21 has to be examined indivi- 



3 



GB2188418A 3 



dually, both base tray and overlying tray 
should be of the type that can be cut or 
clipped for separating the reaction wells and 
the reaction projections. 
5 After the end of the incubation period, the 
contents of the wells are washed away, and 
0.1 ml of a mixture containing ^^sj-gnti-HBs, 
^2^1-anti-HBe, is added into each well, and the 
tray assembly is incubated In the water bath 

10 at 40T for two hours. The reaction projec- 
tions are removed from the wells by separat- 
ing the overlying tray from the base tray. The 
overlying tray Is then rinsed by a washing de- 
vice, and the reaction projections are sepa- 

15 rated individually. Each reaction projection is 
replaced in an appropriate assay tube, and the 
results conceming HBeAg are determined by 
means of a well-type gamma scintillation 
counter. 

20 The contents in the reaction wells of the 
base tray is removed by aspiration and the 
base tray is rinsed by a washing device. Aft- 
erward, the base tray is clipped into separate 
reaction wells which are then put into appro- 

25 priate assay tubes for determining the results 
concerning HBsAg by means of a well-type 
gamma scintillation counter. 

CLAIMS 

30 1. An assay tray assembly comprising: 

a base tray means having a plurality of non- 
communicating reaction wells opening at the 
top side thereof; and 

a first overlying tray member which lies over 

35 the base tray means and has a plurality of 
first reaction projections extending down- 
wardly from the bottom side of the overlying 
tray member, the reaction projections being 
smaller in cross-section than the reaction wells 

40 and capable of extending respectively into the 
reaction wells of the base tray means. 

2. An assay tray assembly as claimed in 
Claim 1, wherein the inner surface of the side 
wall of each of the reaction wells and the 

45 outer surface of each of the first reactions 
projections are subjected to surface-treatment 
to enhance the reaction area. 

3. An assay tray assembly claimed in 
Claim 1, wherein each of the first reaction 

50 projections is a truncated-cone-shaped solid 
body. 

4. An assay tray assembly as claimed in 
Claiim ^, wherein each of the first reaction 
projections is a truncated-cone-shaped hollow 

55 body having a through-hole extending from the 
bottom to the top of the overiying tray. 

5. An assay tray assembly as claimed in 
Claim 4, further including a second overiying 
tray member which lies on the first overiying 

60 tray member and which has a plurality of sec- 
ond reaction projections extending downward 
respectively into the truncated-cone-shaped 
hollow bodies of the first overiying tray from 
the bottom side of the second overiying tray 

65 member, the second reaction projections being 



smaller in cross-section than the first reaction 
projections. 

6. An assay tray assembly as claimed in 
Claim 1, wherein the base tray means includes 

70 a tray-shaped support plate having a plurality 
of indented seats arranged in intersecting 
rows, and a plurality of cup members which 
form reaction wells and are arranged into a 
plurality of groups, the cup members in each 

75 group being of one piece with each other and 
respectively seated detachably on the indented 
seats in each row. 

7. An assay tray assembly as claimed in 
Claim 1 , In which the first reaction projections 

80 are arranged in intersecting rows, wherein the 
first overiying tray member is a one-piece con- 
struction having a networic of ribs intercon- 
necting the first reaction projections, the ribs 
being provided with seams through which the 

85 first reaction projections can be separated 
easily into individual parts. 

8. An assay tray assembly as substanti?»i!y' 
described hereinbefore with reference to the 
accompanying drawings. 
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